A methodological framework of graph traversal in Systems Biology is presented here. At present there is need to investigate system rather individual component. The proposed analysis generalizes the various idea of network representations of protein interactions. This approach highlights various methods used in construction of protein interaction graph or network using suitable algorithm. The network nodes represent protein residues. Two nodes are connected if two residues are functionally correlated during the protein interaction event.
Introduction
Biological Networks are getting more advanced due to advancement in computational algorithm. Due to this more meaningful information can be extracted. These visualizations techniques are based on certain algorithm and graph theories. A graph is a perfect tool to simplify complex network properties. Graph theories are powerful tools, widely exploited in network construction and visualization of Genomics and proteomics datasets. To simplify work of a researcher different databases are categorised. It helps researcher to find out key molecule in large network.
There are various systems in nature which can be described by complex network. Starting from natural entity such as cell to physical entity such as internet, network systems are used to transmit messages from one end to another. The aim of network analysis and comparison is to identify set of entities that carry specific information to perform particular task. Topology of network varies as size of graph increases.
Since protein-protein interaction networks in which two proteins might be evolutionary related, co-occur in the literature or co-express in some experiments, resulting by this way in three different connections, each one with a different meaning (Huber et al., 2007 ). An example of PPI database that takes into account the different types of interactions between proteins is String (Jensen et al., 2009) and Biogrid . Many of these diverse network have been recently found to display network motif (Milo et al., 2002) . A network motif can be referred as sub graph which occurs frequently in a network. The network of protein-protein interactions are induced by interactions between pair of high affinity sites on the protein sequences i.e. motif or domain (Ingram, Stumpf & Stark, 2006) . These motif represents conserved pattern of protein sequence and are likely to interact multiple times in a protein interaction network. When a complex pattern is observed in a network it is called network motifs. It gives various information related to signal transduction and gene regulatory network (Berg & Lassig, 2004 ).
There are various communication process within a cell, which can be interpreted using graph network. Signal transduction is one such process within a cell used to coordinate with environmental change. This pathway is considered as directed network of reaction where stimulus binds with receptor on cell membrane. Gene regulation is controlled by generegulatory network where nodes represents genes and directed edge represent regulators.
Usually these networks are represented by directed graph. The indegree which is the number of incoming edges to node "i" and out degree which is the number of outgoing edges from node . (Pavlopoulos et al., 2011) graph traversal several network model is used. For random graph Erdos-Renyi proposed a theoretical model of a network called random graph. In this graph "n" nodes joined by edges from N(N-1)/2 possible edges that have been randomly chosen (Erdos & Rényi, 1961) . They gave several version of random graph.
S.No Features
The network with small world topology is best described by Watts and Strogatz model (Watts & Strogatz, 1998) . This model describes many Biological networks like metabolic network.
In this model frequency of nodes P(K) with "K" connections follows a power law distribution equation P(k) ~K -Y in which most nodes are connected with small proportions of other nodes and a small proportion of nodes are highly connected . Scale free network is best described by Barbasi-Albert mode. This model describes dynamics of almost all Biological network (Barabási & Albert, 1999 ).
There are many algorithms for enumeration of paths and cycle in graph traversal. However there is need of an Algorithm which can deal with incompleteness and uncertainty in graph traversal. For example, to predict a special form of protein complex data Scholtens and
Gentleman (Scholtens & Gentleman, 2004) developed an algorithm. For hypergraphs, Krishnamurthy et al. describe an extension of depth first search (Krishnamurthy et al., 2003) , and Klamt and Gilles developed an analog of the mincut algorithm for biochemical reaction networks (Klamt & Gilles, 2004) .
For enumeration of all cycles in digraph Tarjan (Tarjan, 1972) and Johnson (Johnson, 1975) proposed algorithm. Elementary modes computation could also be used to compute path. For weighted unsigned graph Dijkstra's algorithm is best suited (Dijkstra, 1959) . For this simple breadth first search can be used. It is important for a pair of node to check whether the path is positive or negative. Although it is difficult to find whether the path is positive or negative.
It is only possible in polynomial time when either the graph does not contain any negative cycles (Grotschel & Pulleyblank, 1981) .
Material and Methods
In present work graph traversal in systems biology is considered using force directed algorithm. In this hub protein ( key protein for interaction) is considered as initiator of graph traversal. A graph G can be defined as a pair (V, E) where V is a set of vertices representing the nodes and E is a set of edges representing the connections between the nodes. E is defined as (i, j)| i, j Î V} the single connection between nodes i and j. In this case, it is said that i and j are neighbours. Multi-edge connection means two or more edges that have the same endpoints. Multi-edges are important for Protein interaction network construction. In this two elements can be linked by more than one connection. In such cases, each connection indicates a different type of information.
In protein interaction graph, if path starts from hub protein node which is also called seed node traverse in by breadth first or depth first. When path originates from hub protein the graph is considered as unweighted Graph while traversal in Systems Biology. In present work graph traversal is shown using force directed algorithm ('unpublished data', Ramehwari R et.al) in which two types of forces acts, such as attraction and repulsion forces.
According to coulomb's Law the repulsion force acting between two object is:
According to Hook's Law the attraction force between them is:
The interaction can be unidirectional when only pair of protein is involved. This mean that one protein can interact with other one protein only at a given time. But in nature this does not happen. One protein can interact with many other protein. One protein can be hub at one time while it can be hit at other time. This interactions can be visualized using various layout.
Result:
The graph traversal was studied and visualized in cancer singnaling pathway available at 
Conclusion
The listing of paths and cycles and the calculation of shortest positive or negative paths in interaction graphs are fundamental issues in Systems Biology. In the present work different algorithm for shortest path was compared. Different technique was borrowed from previous work . It is well understood that algorithms exploiting explicitly the graph structure (where each edge connects two nodes). Apart from full enumeration of paths and cycles, identification and calculation of shortest positive or negative paths and cycles in interaction graphs is a key problem. We proposed here graph traversal in which various layout algorithm is utilized for better visualization in dense graph. It is also suggested here that two step algorithm can be used for both computing exact results in smaller and medium-scale networks and approximations in large-scale networks. In biological networks that exact results can be obtained in networks with up to several hundreds nodes and interactions.
